From the outset of the 1992 Convention on Biological Diversity (CBD), the application of the economics of information to "access to genetic resources" appears in the published literature. The implications for "the fair and equitable sharing of benefits" (ABS) run counter to the policy discussion in the ten Conferences of the Parties to the CBD (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010). Meanwhile the economics of information has become mainstream as witnessed by the 2001 Nobel Memorial Prize and its incorporation in introductory textbooks by 2001. Through Google, Google Scholar and LexisNexis, the ABS literature is searched including and excluding the "economics of information" for the period 2002-2011. The hits differ by three to four orders of magnitude without any evidence of subsiding over the period examined. Such studied ignorance is distinguished from the mere lack of due diligence by exploring two examples from academic superstars who ironically have complained about their scholarship being ignored.
Introduction
Scholars across the disciplines are elaborating the scientific, technical and socio-economic issues of the 1992 United Nations Convention on Biological Diversity (CBD). A systematization of the literature reveals a studied ignorance of the economics of information in discussions about "ABS" (access to genetic resources and the fair and equitable sharing of benefits). Because the claim implies intent, a distinction must be drawn between studied ignorance and the mere lack of due diligence. Similarly, any claim about due diligence must allow a reasonable passage of time for ideas to penetrate the public sphere. So the classification of absence of the economics of information as either studied ignorance or lack of due diligence begins on 1 January 2002, approximately ten years after signature of the CBD by 100 heads of state at the Earth Summit, Rio'92. Results of the literature search are presented for the ten year period 1 January 2002 to 31 December 2011.The purpose of such monitoring and tracking is to facilitate due diligence and help end the studied ignorance that prevents ABS. stardom no matter how faint their luminosity. Any ridicule of the protesting scholar would backfire by raising awareness of the scholarship studiously ignored.
In the now landmark 1961 article "The Economics of Information," George J. Stigler, then a rising star, laments" [o] ne should hardly have to tell academicians that information is a valuable resource: knowledge is power. And yet it occupies a slum dwelling in the town of economics. Mostly it is ignored...." (p. 213). Twenty years later, Stigler would receive the 1982 Nobel Memorial Prize in Economics for his seminal studies on industrial structures with reference to the economics of information. A time lag almost three times as long can be inferred from the closing comment of Ronald Coase in his acceptance speech of the 1991 Prize "…it is a strange experience to be praised in my eighties for work I did in my twenties." Even with a Nobel Prize in hand, ideas can still be studiously ignored. Joseph E. Stiglitz, who won the 2001 Prize for the economics of asymmetric information, tells of his delight in 2008 upon discovering a pirated Chinese translation of his work "…being ignored is far worse than having one's property stolen, and I resolved that I would actually be much happier if they had stolen my intellectual property than if they had ignored me… researchers and academics want their ideas to be disseminated. They work quite hard, in fact, traveling all over the world to disseminate their ideas" (p. 1696). For the many path-breaking economists whose work still resides in "the slum dwelling of the town," the participle modifier "studied" to describe "ignorance" may seem pusillanimous. Herman Daly writes in the preface to the second edition of Steady-State Economics (1991) that the first edition (1977) was "aggressively ignored" (p.xii); not one economics journal bothered to review the book despite its favorable reception among biologists.
Studied ignorance is not peculiar to economists. In the autobiography The Naturalist, E.O. Wilson comments that gene-culture co-evolution--a sophisticated mathematical model co-authored with physicist Charles J. Lumsden (1981) --has "simply languished, mostly ignored by biologists and social scientists alike…[nevertheless] I do not doubt for an instant that its time will come" (1994, p. 353) . By the clock of Coase, Daly or even Stigler, Wilson seems impatient indeed: only 13 years had lapsed and not 20, 24, or 60 plus. With some digging, we suspect many more examples of studied ignorance or its synonyms will surface (e.g., "intriguing silence" (Boyle, 1992) ) along with a hint of resentment from the scholars so ignored. No doubt the most infuriating manifestation of studied ignorance is a trumpeted discovery of what--lo and behold--has already been discovered! For the scholar being sucked down the memory hole, the trick is "to stay discovered" as the mathematician Larry Schepp famously quipped (Kolata, 2006) .
The award of the 2001 Nobel Memorial Prize for the economics of asymmetric information indicates that the larger research program, viz., the economics of information, will stay discovered for quite some time. In the sociology of science, the year 2001 marks the arrival of the Kuhnian stage of "normal science" (1962, pp. 35-42) where applications are done routinely without controversy. Nevertheless, the non-economist in the Conference of the Parties to (COP) to the CBD cannot be expected to navigate normal-science economics or even recognize it as such. The economics literature is just too vast, unwieldy and jargon-laden; the mathematics is also intimidating. In contrast, the bulk of the ABS literature is written in a legal prose that eschews not only math but even the percentage symbol. The prevalent approach is "very legalistic" according to Ronnie Vernooy and Manuel Ruiz (2012, p. 6 ) who have accompanied twenty years of ABS discussion. A casual observer of the COPs would estimate that lawyers outnumber economists by three orders of magnitude, i.e., a thousand fold.
[Note 1] Is it "fair and equitable" to expect attorneys to plumb an unfathomable economics literature?
Stephen A. Marglin argues in The Dismal Science that economics-the-enterprise "is better characterized by the content of elementary texts than by what goes on at the frontiers of economic theory" (2008, p. 5) . The truth of that statement is nothing new. Canonical textbooks have been nodes in policymaking ever since Alfred Marshall first published Principles of Economics in 1890. Because a year of introductory economics is foundational in legal or diplomacy education worldwide, it is quintessentially fair and equitable to expect lawyers and diplomats to be cognizant of concepts found in the first two hundred pages of an introductory text. When did the topic "economics of information" surface in, say, ECONOMICS by Samuelson and later co-authored by Nordhaus? As of 2010, the book is in its 19 th edition and has been translated into at least 21languages. [Note2] A survey of the 19 editions of ECONOMICS shows that the economics of information appears as its own section for the first time in the 17 th edition published in 2001.The aspect of the economics of information which holds the most relevance to the CBD is the asymmetric cost structure of creating and reproducing information. Samuelson and Nordhaus describe the asymmetry thus:
Information is expensive to produce but cheap to reproduce. To the extent that the rewards to invention are inappropriable, we would expect private research and development to be underfunded…special laws www.ccsenet.org/jpl Journal of Politics and Law Vol. 5, No. 2; governing patents [and so on]…create intellectual property rights. The purpose is to give the owner special protection against the material's being copied and used by others without compensation to the owner of the original creator…Why would governments actually encourage monopolies?...By creating property rights, governments encourage artists and inventors to invest time, effort, and money in the creative process (2005, p. 195) .
Although legal education explores analogies, the lawyer and/or diplomat may be tempted to dismiss what they learned in a required course from another discipline. Even if we concede the pitiful state of economics education (Monaghan, 2003) and acknowledge its ideological bent (Berrett, 2012; Johnson 2012) , the notion of asymmetric costs nevertheless enters elsewhere in the core curriculum of the lawyer and/or diplomat: Constitutional Law I & II. For example, Stiglitz cites Thomas Jefferson to make the point about negligible marginal costs: "that knowledge was like a candle: when one candle lights another it does not diminish the light of the first candle." To make the ancillary point about tremendous fixed costs, he then alludes to the US Constitution, ratified in 1787: "We not only tolerate… restricting the use of knowledge, which creates monopoly power, but we sanction it: it is part of our legal framework because we hope it will promote innovation" (2008).
The year 2002 marks one year since the Nobel Memorial Prize for the economics of asymmetric information and the first appearance of the economics of information as a section in ECONOMICS, ten years since the signing of the CBD, forty-one years since the publication of Stigler's landmark article and two hundred and fourteen years since the ratification of the US Constitution with Article 1 Section 8 Clause 8 "To promote the Progress of Science and useful Arts, by securing for limited Times to Authors and Inventors the exclusive Right to their respective Writings and Discoveries". In sum, the existence of the economics of information is preponderant. From 2002 onward, the lack of due diligence is not a credible explanation for failure to apply the economics of information in the CBD once one recognizes genes as information. Far more credible is opposition to the policy implied by the application of the economics of information, viz. the cartelization of biodiversity and associated traditional knowledge (Vogel, 1997a (Vogel, , 2007a Vogel (ed.) 2000) .
Benchmark Dates for Genes as Information
As of 1 January 2012, a Google search reveals approximately 19 million hits for "genetic information" yet the term does not appear once in the CBD. By transitivity in the construction of the treaty language, "genetic resources" are "material" (Art. 2), which is exactly opposite to the immaterial nature of information. Was "genetic information" a little circulating concept circa 1992? The answer is so firmly negative that the question appears rhetorical. Francis Crick, co-discoverer of DNA, published the central dogma of molecular biology in Nature in 1970 and ever since "genetic information" has been ubiquitous in the literature along with related terms such as "copying" and "translation." Interestingly, the metaphor was not original to Crick. The general concept of information in heredity can be inferred in What is Life? published in 1944 where Erwin Schrödinger writes about "code-script" and "miniature code".
Well before the 1992 CBD, the recognition of genes as information was levering whole industries. The gene sequence repository "Genbank", maintained by the National Center for Biotechnology Information, grew exponentially since its launch in 1982 (US Department of Health and Human Services, 2008) . With the genomic revolution of the 1980s, the word "bioinformatics" morphed in meaning to encompass the application of computer science to the management of biological data (BISTIC, 2000) . Other neologisms emerged in the parlance of biotechnology that are tightly associated with information: genomics, proteomics, metabolomics, Barcoding (of Life) and biomimicry. And the list continues to grow with the emerging "omics" fields of studies (e.g., exomics, lipidomics, phenomics).
Did a synthesis of the economics of information and genetic information occur to anyone in the context of the CBD circa 1992? Like "genetic information," the answer is definitively affirmative. In 1992, the noted legal scholar Daniel Boyle published "A Theory of Law and Information: Copyright, Spleens, Blackmail, and Insider Trading" and opens with the salvo "It is hard, nowadays, to find a piece of futurology that doesn't say we are entering an information age." He refers specifically to "genetic information" twenty-two times and subtitles section IV "The Economics of Information". Although Boyle represents due diligence par excellence in synthesizing a diverse literature, he nevertheless stops short of applying the asymmetric cost structure of artificial information ("expensive to make and cheap to copy") to "genetic information" for what was still a "proposed treaty on genetic sovereignty". Joseph Henry Vogel did the application in Privatisation as a Conservation Policy published in 1992(a) and re-published in 1994(a) as Genes for Sale. Vogel reduces biodiversity first to "genetic information" and then to "natural information" (p. 38) thereby allowing for the phenotypic expressions (p.43) that are now associated with the word "biomimicry". Over the next twenty years,
Vogel and co-authors explored additional aspects of the economics of information applied to natural and the associated artificial information in both popular and refereed venues and in several languages, (Vogel, 1992b (Vogel, , 1994b (Vogel, , 1994c (Vogel, , 1995 (Vogel, , 1997b (Vogel, , 1999 (Vogel, , 2004 (Vogel, , 2005 (Vogel, , 2007b (Vogel, , 2008a (Vogel, , 2008b Vogel (ed.) 2010, Vogel and Ingram, 1993; Vogel, Robles, Gomides and Muñíz, 2008; Marrero-Girona and Vogel, 2012; Ruiz, Vogel and Zamudio, 2010; Vernooy et al., 2010 ).
An unambiguous policy implication emerges from the application of the economics of information to genetic information: cartelization of biodiversity eliminates free and easy-riding, the latter defined as "shoulder [ing] some of the cost [of habitat conservation] but…less than the average cost" (Vogel, 1994a, p. 29) .
Methodology for Searches
E.O. Wilson (1992, p. 280) estimates that one species goes extinct every 20 minutes. How much time should be allowed for "the economics of information" to enter the public debate about ABS? The previously cited lags of 60 plus, 24, and 20 years for economists, or even 13 years for biologists are absurd in the age of the internet. By Wilson's clock for extinction, such time lags translate into 1,576,800 plus, 630,720 and 525,600 extinct species. In light of instantaneous telecommunications and the urgency to settle ABS, a ten-year lapse (262,800 species extinct) is more than reasonable time for due diligence. We search the literature for the years 2002 to 2011which is also ten years after the signing of the 1992 CBD. Our search is for the idea of viewing genetic resources as information and applying the established economics of information to the question of ABS. Alas, search engines do not search ideas. They search words. Which combination of words is indicative of the salient implication of the economics of information for the CBD?
The "Convention on Biological Diversity" is also known as the "Convention on Biodiversity," the "Convention of Biodiversity" and the "Biodiversity Convention". Four names circulate to express the title of the convention. When the idea to search is abstract, the possibilities of expression are limited only by one's imagination. Without saying "economics of information" one can express its essential relevance through "asymmetric cost structure", "asymmetric costs", "high fixed costs and low marginal costs", "oligopoly", "oligopolization", "cartel", "cartelization" and so on. Not only will the mathematical product explode of all the synonyms but casting a broad net will also pick up false positives. For example, the policy implication from the economics of information for ABS is a payment of "rents" where "rent" is defined as the value above that which obtains in a purely competitive market. David Simpson et al. (1996, p. 167 ) have written about "rents" in the general context of bioprospecting without reflecting on how the asymmetric cost structure between access to genetic resources and the conservation of habitats impacts intellectual property rights. One would have to cull, article by article, such false positives.
It gets worse. The most problematic treaty language for the purpose of searches is "access to genetic resources" and "the fair and equitable sharing of the benefits." The phrase is so cumbersome that the vast majority of authors compress the phrase to "access to genetic resources and the sharing of benefits" or the more mellifluous "access to genetic resources and benefit sharing" (see Table 1 of Marrero-Girona and Vogel, 2012). The acronym "ABS" is of no help as it coincides with a common abbreviation for the word "abstract" as well as "American Bobtail Shorthair [cats]", "Australian Bureau of Statistics", "acrylonitrile butadiene styrene" and "anti-lock braking system". Fortunately, no matter how the idea of ABS is expressed, the words "benefits" and "sharing" must appear. So we use "benefits" and "sharing" as keywords in lieu of "access to genetic resources" and "the fair and equitable sharing of benefits" (Graphs 1 and 2).
Recognition of genes as information is best captured by "genetic information" (Graphs 3 and 4). Such recognition can also be inferred in the many words associated with "genomics", viz., "proteomics", "metabolomics", "Barcode of Life", etc. Although it is possible that someone writes about "genomics" without referring to "genetic information", it seems unlikely that one writes about "proteomics", etc. without referring to "genomics". Therefore, we limit the searches to just "genetic information" or "genomics" in the string of keywords (Graphs 5 and 6).
Mention of genomics in a text about ABS is evidence prima facie that the author(s) perceive genes as information. We contend that failure to mention the implications of the economics of information is studied ignorance.
Hits in Google, Google Scholar and LexisNexis
In "The Research Bust", Mark Bauerlein (2011) laments the paucity of citations from search engines: "these are blunt, partial instruments, and a full assessment requires qualitative judgments. But they do initiate a process that is necessary at a time of scarce resources" (p. B4).We agree wholeheartedly. A full assessment of the global www.ccsenet.org/jpl
Journal of Politics and Law Vol. 5, No. 2; literature on the "economics of information" as applied to ABS would require qualitative judgments of thousands of hits and be beyond our scarce resources. Moreover, the exercise is not necessary inasmuch as our aim is simply to initiate a process about the studied ignorance of the "economics of information" in the ABS discussion. By comparing the hits from the three search engines for the inclusion and exclusion of the "economics of information", we take stock. Because "[m]ost law-review and journal articles are infrequently cited" (Edwoof, 2012) we expect the fewest hits from LexisNexis; because the general "Google" goes beyond a "discourse among experts" (Lopez, 2012) , we expect many more hits from "Google" than from "Google Scholar". The results wildly outstrip our low expectations and are presented in coded bar diagrams to facilitate comparisons (see Graphs 1 -6).
Numbers vs. Narratives
"A search engine works by sending out a spider to fetch as many documents as possible" (Webopedia.com, 2012) . As the definition makes clear, the resulting indices from search engines are not 100% accurate. For example, "The Economics of Information, Studiously Ignored in the Nagoya Protocol on Access and Benefit Sharing" (Vogel, et al. 2011 ) incorporates all of the keywords of Search 1 in Table 1 but the article does not appear in Google Scholar despite open-access of Law Environmental and Development Journal. However, the article does register in Google and LexisNexis. Even if the engines are imprecise by two orders of magnitude, i.e., a factor of a hundred, the evidence is still overwhelming: "the economics of information" is almost completely ignored in the discussion of ABS (Graph 1). When "the economics of information" is excluded, hits soar between 10,000 and 90,000 per year in Google and between 1000 and 1500 in Google Scholar (Graph 2). The hits in LexisNexis are so low that they visually disappear in the bar diagrams. Despite the imprecision of such searches, we agree with Bauerlein that engines provide "a significant indicator of a deep kind of academic reception" (2012 p. B23).We see no steady increase in the bar diagrams for the economics of information as we track the ten year period beginning 1 January 2002 and ending 31 December 2011.
Numbers about due diligence and studied ignorance may not persuade as effectively as an anecdote or two. Scientists generally berate anecdotes for committing the fallacy of small sample size (hasty generalization). However, the "norm in scholarship" is "highly skewed [with] long tailed distributions of citations" (Brown, 2012, p. B22) , which integrates with the general theme of Robert H. Stiglitz writes of "ambivalent feelings about intellectual property" (2007 p. 1695) and reflects on "biopiracy" defined as "the patenting of drugs and other products based on traditional knowledge"(p. 1704). He advocates a balancing of rights, which is a common position in the literature (see, May, 2010) . However, Stiglitz fails to perceive imbalance between monopoly IPRs over artificial information and unbridled competition over natural information. Why wasn't the asymmetry apparent?
A clue exists in unpacking the following sentence: "This is not, of course, just a matter of TRIPS [Trade Related Intellectual Property Rights], but also of the Biodiversity Convention--the United States has refused to sign the convention that was intended to provide some protection for their biodiversity largely because the drug companies do not want to pay for the use of genetic materials obtained from developing countries" (p. 1719). Error #1: The Convention on Biological Diversity is indeed a biodiversity convention but should only be so identified in lower case. Error #2: on 4 June 1993 the then newly-elected President William J. Clinton signed the CBD. Error #3: drug companies routinely paid--before the CBD--for the use of genetic materials obtained from developing countries (ten Kate and Laird, 1999, p.68) . Error #4: "genetic resources" is the common expression for the object of access and not "genetic materials." A plausible assertion that corrects Errors #3 and #4 would be "the drug companies do not want to pay [a rent] for [natural information] obtained from developing countries".
Stiglitz has no reason whatsoever to studiously ignore the economics of information. As a 2001 Nobel Memorial Laureate for the economics of asymmetric information, he has every reason to weigh in the ABS debate. So, the fact that he (1) misnames the 1992 Convention on Biological Diversity, (2) does not mention once ABS or its synonyms, (3) refers to genetic resources as genetic material,(4) confuses signature of the treaty with ratification and (5) conflates payment for genetic material with economic rents for genetic resources, indicates a shocking lack of due diligence. Unawareness that genes are information seems to be the cause. In a footnote, Stiglitz marvels "I am always astounded by differences in what people know about" (p. 1709). (Vogel, 1997a) . However, we do not believe that the facile answer is correct. Biopiracy is derogatory and frames the scientist as villain in the narrative (Marrero-Girona and Vogel, 2012; Lakoff 2008) . Scientist as hero freely associates with Wilson's hope "that the problem [viz., sustainability] can be solved" (p. 189). So, by ignoring ABS, Wilson can ignore biopiracy and detour the neural pathway to cynicism.
Conclusion
Trillion-dollar mistakes such as the weapons of mass destruction and financial derivatives were duly warned and studiously ignored. One thinks of the meticulous work of Hans Blix and Nouriel Roubini. The absence of the economics of information in the ABS discussions integrates with such recent history-in-the-making. We have monitored and tracked the economics of information in the published literature about the CBD. The results are overwhelming: studied ignorance for the years 2002-2011 is on a scale of three orders of magnitude in Google Scholar and four in Google. In other words, for every text that cites the economics of information, 1000 to 10,000 articles do not.
In Consilience, Wilson comments that "science needs the intuition and metaphorical powers of the arts" (1998, p. 210) . English playwright, novelist, and short story writer W. Somerset Maugham wrote "[just] as nothing is more dead than a love that has burnt itself out, so no subject is less interesting to an author than one upon which he has said his say" (1968, p. ix) . The Earth Summit convened in June 1992 and launched the CBD which was ratified the following year. From the beginning, the policy implications of the economics of information for ABS were articulated over and over again: users in biotechnology should pay an economic rent to the countries of origin. Having had their say, one would think that the advocates of the economics of information would heed Maugham's advice and move on to other subjects that are more interesting. Yet many will persist simply because mass extinction persists, mercilessly. One can only hope that this first installment of monitoring and tracking helps to make it the last.
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